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The growing environmental concern among consumers has triggered many firms including 
the small and medium enterprises (SMEs) in the plastic industry to adopt innovative 
strategies to meet the green requirement. It is argued that these firms can achieve 
competitive advantage by adapting to changing consumer and societal demands for greater 
green products and processes. Against this background this study investigated the effects of 
green product innovation and green process innovation on green new product success of 
manufacturing SMEs in the plastic industry in Malaysia. The study also examined the 
mediating role of green product competitive advantage on the relationship between green 
product innovation and green new product success, and between green process innovation 
and green new product success. Data were collected from the SME plastic manufacturers 
registered with the Malaysian Plastic Manufacturers Association (MPMA) and systematic 
random sampling was employed in selecting them from the sampling frame. A total of 556 
self-reported questionnaires were emailed to the respondents and 207 were received, giving 
a response rate of 37.23 percent. However, only 191 responses were usable for the final 
analysis. Findings revealed that green product innovation and green process innovation were 
positively and significantly related to green new product success. Further analysis indicated 
that green product competitive advantage partially mediated the relationship between green 
product innovation, green process innovation, and green new product success. The findings 
of this study contribute mainly to the current literature on green innovation especially in the 
Malaysian context where similar studies are generally scarce. Moreover the study specifies a 
strategy on how to improve the green new product success among SMEs in the plastic 
industry. The study concluded with a discussion of the theoretical and practical implications, 
the limitations as well as suggestions for future research. 
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The concern for the environment is growing among people as the effects of environmental depletion 
and resource exploitation are dramatically becoming visible and an object of media interest (Isaac, 
2015). People are seeing the enormous amount of environmental pollution which relates to industrial 
manufacturing.  They are also aware of the impact of human activities on the environment and are 
willing to make behavioural changes to protect the environment. The increased attention given by the 
society and consumer consciousness and demand for everything environmentally friendly  led to more 
and more firms becoming more willing to accept the environmental responsibility (Alreshidi, 2016).  
These firms are beginning to understand the need to include environmental dimensions to their 
strategy and started offering ‘green products’ to groups of consumers worried about the environment 
(Blome, Hollos & Paulraj, 2014). 
 
The rise of the environmental concern among consumers has directly triggered a trend of ‘green’ 
consumption and many firms are claiming their efforts in implementing green procedures (Daily, 
Bishop, & Massoud, 2012). According to Chen (2010), the main reasons most of firms going green 
are compliance with environmental pressure, obtaining competitive advantage, improving corporate 
image, seeking new markets or opportunities, and enhancing product value. 
 
Meanwhile the industry of the manufacturing sector which is always under the public and regulatory 
scrutiny is the plastic industry. The society is concerned on the environmental impact caused by the 
plastic products especially during the product life cycle. Plastic products are almost completely 
derived from petrochemicals produced from fossil oil and gas. Most plastics are not bio degradable 
and are in fact extremely durable. As a consequence, substantial quantities of end of life plastics are 
accumulating landfills and as debris in the natural environment resulting in both waste management 
issues and environmental damage. 
 
Nevertheless the current trend in the modern business today is green marketing. In line with 
customer’s awareness on the environmental issues coupled with the stricter regulations introduced by 
the government, ecological-based products and the sustainable business activities are becoming 
highly demanded. Shepherd and Ahmed (2000) suggested that, the capability of the industrial 
company to develop new bio-products is the critical key. Through innovation and the introduction of 
new products, new markets and growth possibilities can be created. Thus bio-plastics products have 





However in recent years, many manufacturing firms in the plastic industry have come to realize the 
potential benefits of becoming more environmentally conscious. There is an increasing awareness of 
greener environment among the consumers and these firms realized that this would be a business 
opportunity and a boon for their products (Huang, 2012).  Many of these firms especially the small 
and medium enterprises (SMEs) are adopting innovative strategies to address the environmental 
issue by developing and integrating their own green sustainability programs (Blome et al, 2014).  It is 
argued that firms can achieve competitive advantage by adapting to changing consumer and societal 
demands for greener products and processes (Huang, 2012). Products which are environmental 
benefits can generate stronger consumer demand because of cost and energy savings from more 
efficient appliances, improved product quality and durability, disposal possibilities as well as reduced 
health impacts. 
 
In responding to the industry trend that is going for green, the business opportunities emerge for small 
and medium enterprises (SME) to design the bio products which could meet the green requirements 
(UNEP, 2012). This would allow the SMEs to gain the business from their existing customers and 
promote the innovative “green” product as well as innovative “green” manufacturing process to their 
potential new customers. Specifically, true “Green” investments are those that put money into 
companies that are truly helping the environment. In this respect, the SME can consider to innovate 
the “green’ product using “green” manufacturing process which consumes less energy and generates 
less carbon dioxide (CO2) than the traditional manufacturing process. In term of raw materials, the 
agricultural by-product that been collected from the existing farm with an extremely low carbon 
footprint can be considered to minimize the usage of fossil fuels. Thus these manufacturing SMEs in 
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the plastic industry need to develop their own effective green innovation programs which include 
activities for the development of product and services (Chou, Chen & Conley, 2012). 
 
The application of green product innovation may lead to a new and innovative design, manufacturing 
and marketing of new products which will outperform competing products in the market (Wong, 2012). 
Similarly, green process innovation introduces new elements to a firm’s system for developing green 
products and services to meet the environmental criteria set by the industry and society (Negny et al, 
2012). The process involves the enhancement of or addition to its existing system to minimize 
negative impact of the firm’s operations to the environment (Rennings, 2000). The implementation of 
modifications or innovation to a firm’s operations will realize a significant improvement to its 




Knowing the recent industry trend in the green product innovation, green process innovation and 
green product competitive advantage, this particular study starts with the questions on how the green 
product success impacts the SME plastic business in Malaysia. There is a need to identify how the 
SME takes advantages of the new trend of the green concept in driving the product success. This 
research work thereby targets to answer the following questions in details: 
 
1. Is there significant relationship between the green product innovation and green new product 
success among manufacturing SMEs in the plastic industry in Malaysia? 
2. Is there a significant relationship between the green process innovation and green new product 
success among manufacturing SMEs in the plastic industry in Malaysia? 
3. Does green product competitive advantage mediate the relationship between the green product 
innovation and green new product success? 
4. Does green product competitive advantage mediate the relationship between the green process 





Green Product Innovation and Green New Product Success  
 
Many previous studies have explored the relationship between innovation and product success. Most 
of them found that positive and significant relationship exists between innovation and success of the 
firm or new product (Kanagal, 2015; Paladino, 2007). Paladino (2007) found innovation as a key 
driver to the new product success while Christofi et al (2014) identified product innovation to the 
market success of the new products. Evanschitzky et al (2012) have also provided evidence that 
product innovation leads to product success. Kanagal’s (2015) study found that product innovation 
leads to a change in firm and its market offering and key strategies to win markets and strategies 
while Boso et al (2012) related the product innovation success to the firm’s entrepreneurial and 
market oriented behaviour.  
 
Studies were also conducted on the relationship between green product innovation on firm’s or 
product success. According to Porter and Van de Linde (1995) green product innovation encourages 
the efficient use of raw materials resulting in lower overhead costs. This leads many firms to find new 
ways of converting waste into saleable products that provide additional revenues to them.   Rennings 
and Rammer (2009) concurred that products that are environmentally desirable are superiors to 
competing products and exerted greater influence on consumer buying behaviour. A study by Ekawati 
et al (2016) also revealed significant relationship between green product innovation and new product 
success. Finally, Wong (2012) who conducted a study among Chinese electrical and electronics 
industry found positive association between green product innovation and green new product 
success. Based on the above discussion the following hypothesis is proposed: 
 
H1: There is significant relationship between green product innovation and green new product 
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Green Process Innovation and Green New Product Success 
 
Studies were also conducted on the relationship between green process innovation and firm or 
product success. Besides green product innovation, green process innovation was also found to lead 
in a change in the firm’s marketing offering and key strategies which win markets and customers 
(Kanagal, 2015). Weng et al (2015) found green process innovation implemented in the firm’s 
practices have a positive impact on the firm performance, while Conding et al (2013) saw a positive 
and significant relationship between green process innovation and green performance in the 
Malaysian automotive  to industry. A study by Ekawati et al (2016) also revealed significant 
relationship between green process innovation and new product success while Wong (2012) who 
conducted a study among Chinese electrical and electronics industry also found positive association 
between green process innovation and green new product success. Alreshidi (2016) and Ekawati et al 
(2016) conducted a survey to explore how green process innovation affects competitive advantage 
which lead to product success. However, they suggested a further need to provide more empirical 
evidence supporting green innovation across different industries and countries. Based on this 
argument, the following hypothesis is developed: 
  
 
H2: There is significant relationship between green process innovation and green new product 
success among manufacturing SMEs in the plastic industry in Malaysia. 
 
Green Product Competitive Advantage as a Mediator 
 
 
Many studies have also found that a firm’s green innovation (green product and green process 
innovations) is directly and positively related to competitive advantage (Chen et al, 2006; Chiou et al, 
2011; Alreshidi, 2016). Chen (2008) concurred and found that intellectual capital about green 
innovation had positive effect on the firm’s competitive advantage. Competitive advantage was also 
tested as a mediator in past studies. López-Gamero, Molina-Azorín, and Claver-Cortés, (2009) 
affirmed the competitive advantage act as mediator variable between environmental protection and 
financial performance relationship. The findings from Wong (2012) supported the mediating role of 
competitive advantage on the relationships between green product and green process innovations, 
and the green new product success. Meanwhile the study of Ekawati et al, (2016) not only showed 
that competitive advantage affected significantly to the new product success but also as a mediator in 
a relationship between entrepreneurship and new product success. However, competitive advantage 
was not found to mediate the relationship between green innovation and new product success in their 
study. 
 
Nonetheless, there is still limited empirical research investigating the mediating effects of competitive 
advantage on the green product innovation, green process innovation and green new product 
success relationships especially in the context of manufacturing SMEs in the plastic industry. 
According to Baron and Kenny (1986), certain variables may account for the relationship between the 
predictor and the criterion in such a way as to function as a mediator to that extent. Based on this 
argument, this study seeks to formulate the following hypotheses:  
 
H3: Green product competitive advantage mediates the relationship between green product 
innovation and green new product success 
H4:  Green product competitive advantage mediates the relationship between green process 




Based on the review and discussion on the literature, the research framework for this study is 
developed (See Figure 1.1 below).  The framework shows the independent variables; green product 
innovation and green process innovation, a mediating variable, green product competitive advantage 
and a dependent variable, green new product success. This framework is to examine the direct 
relationship between the two independent variables to the dependent variable, and also the role of a 
mediator variable on the independent-dependent variables relationship. This is based on the 
research objectives and hypotheses developed earlier. 
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The descriptive research design was adopted for this study because the purpose of this study is to 
describe the nature of relationships that exists among green product innovation, green process 
innovation, green product competitive advantage and green new product success of SMEs in 
Malaysia.  This study is also cross-sectional study because it involves the investigation of a particular 
phenomenon, situation, problem, and attitude at a particular time.  Survey questionnaire method was 
employed for the data collection. 
 
The population of this study consisted of manufacturing SMEs in the plastics industry operating in 
Malaysia. SMEs are defined as firms in the manufacturing or manufacturing related services with full 
time employees not exceeding 200 or with annual sales turnover not exceeding RM50 million (SME 
Corp, 2013). A list of 900 plastic manufacturing SMEs registered with the Malaysian Plastics 
Manufacturers Association (MPMA) was obtained. The firms must fulfill the criteria that they employ 
not more than 200 full time working or having sales turnover of not more than RM50 million annually. 
These SMEs constituted the sampling frame of study. If the sample drawn from this frame is to be 
representative of the population, then a complete, accurate and updated sampling frame is a matter of 
importance (McGivern, 2006). 
 
The unit of analysis in this study is organization and the key informants were the owner/managers of 
the SMEs in the plastic industry.  Owner/managers were chosen because they are responsible for the 
strategic decisions as well as the operations of the firms and therefore they are in the best position to 
describe the various organizational characteristics of their firms. Thus, collecting information from the 
owner/managers would well support the focus of this study. 
 
To collect the data a systematic random sampling technique was employed, and under this technique 
elements of the population are selected at intervals. It allows for the selection of every nth element, 
which means the value of the nth element must be determined. It is determined by dividing the 
population by the sample size (Sekaran & Bougie, 2013). Each nth element in the sampling frame of 
this study was randomly picked, making a total of 556 owner/ managers selected to be administered 
with the survey questionnaires. 
 
Hypothesis 1 stated that there is significant relationship between green product innovation and green 
new product success, and Hypothesis 2 stated there is significant relationship between green process 
innovation and green new product success among the manufacturing SMEs in the plastic industry in 
Malaysia. Multiple regression analysis was conducted, to test these two hypotheses.  The analyses 
show the predictors; green product innovation and green process innovation accounted for 45 percent 
of the variance in green new product success (R2 = .450, F (76.845), p < .001). Cohen (1988) 
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classification, the value of R2 (.450) in this study is substantial. The coefficients for both green 
product innovation and green process innovation were positive. However green product innovation 
has more predictive value (β = .480, t=7.042, p<0.001) compared to green process innovation (β 
= .260, t=3.815, p<0.001). The findings indicate that a change in green product innovation results 
in .480 change in green new product success, while a change in green process innovation results 
in .260 change in green new product success.  Thus, Hypothesis 1 and Hypothesis 2 are supported. 
    
To test Hypothesis 3 and Hypothesis 4, the Baron and Kenny’s (1986) three conditions for mediation 
must be met; First the independent variable must be significantly related to the mediator (Path a). 
Second the mediator must be shown to be significantly related to the dependent variable (Path b), 
and Third the independent variable should be significantly related to the dependent variable (Path c). 
 
Hypothesis 3 stated that Green Product Competitive Advantage mediates the relationship between 
Green Product Innovation and Green New Product Success. To test this hypothesis, Baron and 
Kenny’s (1986) criteria for mediation was followed (See Figure 1.2). First Path a (Green product 
innovation to Green product competitive advantage) was assessed through regression analysis and 
was found significantly supported (β = .528, t =8.555, p<0.001). Next Path b (Green product 
competitive advantage to Green new product success) was assessed through a regression analysis 
and revealed a significant relationship (β = .779, t = 17.063, p<0.001). Then Path c (Green product 
innovation to Green new product success) was assessed and found significant (β = .638, t = 11.394, 
p<0.001). Finally Path ‘c’ was assessed for complete mediation by controlling Path ‘a’ and Path ‘b’. 
The hierarchical regression analysis revealed the relationship between Green product innovation and 
Green new product success was still significant (β = .314, t = 6.448, p<0.001) but with a reduced beta 
value. Thus it can be concluded that partial mediation had occurred in this relationship and 







a = 0.528**                                                               b = 0.779**  
                                                            c’ = 0.314** 
 
                                                           c = 0.638** 
 
Figure 1.2 Mediation of Green product competitive advantage on relationship between 
Green Product Innovation and Green New Product Success 
                                                           
Hypothesis 4 stated that Green Product Competitive Advantage mediates the relationship between 
Green Process Innovation and Green New Product Success. To test this hypothesis, Baron and 
Kenny’s (1986) criteria for mediation was followed (See Figure 1.3). First Path a (Green process 
innovation to Green product competitive advantage) was assessed through regression analysis and 
was found significantly supported (β = .503, t =7.996, p<0.001). Next Path b (Green product 
competitive advantage to Green new product success) was assessed through a regression analysis 
and revealed a significant relationship (β = .779, t = 17.063, p<0.001). Then Path c (Green process 
innovation to Green new product success) was assessed and found significant (β = .552, t = 9.100, 
p<0.001). Finally Path ‘c’ was assessed for complete mediation by controlling Path ‘a’ and Path ‘b’. 
Green Product Competitive 
Advantage 
Green Product Innovation Green New Product Success 
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The hierarchical regression analysis revealed the relationship between Green process innovation and 
Green new product success was still significant (β = .215, t = 4.246, p<0.001) but with a reduced beta 
value. Thus it can be concluded that partial mediation had occurred in this relationship and 







     a = .503**                                                           b = .779** 
 
                                                        c’ = .215 
 
                                                       c = .552 
Figure 1.3 Mediation of Green product competitive advantage on relationship between Green process 





DISCUSSIONS AND CONCLUSIONS  
 
Direct Effect of Green Product Innovation on Green New Product Success 
 
This study examined the direct relationship between green product innovation and green new product 
success of the manufacturing SMEs in the plastic industry in Malaysia. Green product innovation 
refers to a modification or addition or replacement to a component or complete product in order to 
reduce the environmental impact during the product’s entire life cycle. This involves the adoption of 
innovative green ideas into the products in terms of design, manufacturing and marketing with 
newness and greenness. Newness means new to the industry, new to the firm and new to customers, 
while greenness refers to meeting the regulatory green requirements as well as green concerns of 
consumers. All aspects of the product from its creation to its consumption and disposal are included 
into this green innovation. Green new product success is measured in terms of product compliance 
with the regulatory environmental requirements, financial performance of the product in relation to 
those of competitors, and consumers’ subjective assessment of product success. The finding of this 
study confirmed the positive and significant relationship between green product innovation and green 
new product success.  This means that the more the SME plastic manufacturers engage in green 
product innovation activities, the more they improve their new product success. It also suggests that 
green product innovation can be seen as a differentiation tool that contributes to a core competency 
to the firm which is capable of leading to product success. For the products to be commercially 
successful, they must not only fulfill the environmental regulatory requirements but also benefits the 
consumers in terms of energy saving appliances, improved product quality and durability as well as 
beneficial health effects.  
 
The findings of this study concurred with those of past studies which suggested that green product 
innovation is an essential factor for the success of new products. The successful strategy in green 
product is the environmental advantages of the product in comparison to competing conventional 
products (Sharma & Singh, 2013; Schaper, 2010; Sabchez et al, 2012). Past studies have also found 
positive and significant relationship between innovation and product success such as Paladino (2007), 
Christofi et al, (2014), Evanschitzky et al, (2012), and Kanagal (2015).  A number of past studies in 
different settings also supported the findings of this study. Ekawati’s et al (2016) study in Bali 





Green New Product 
Success 
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Finally Wong (2012) who conducted a study among electrical and electronics industry in Taiwan 
concurred with the findings of this study that positive and significant relationship exists between green 
product innovation and green new product success. 
 
Direct Effect of Green Process Innovation on Green New Product Success 
 
This study also examined the direct relationship between green process innovation and green new 
product success of the manufacturing SMEs in the plastic industry in Malaysia. Green process 
innovation refers to the modifications to the firm’s operations to minimize the negative impacts to the 
environment. This involves the enhancement or improvement to existing processes for developing 
green products or services. It includes the introduction of new elements or innovation in technology 
which can have significant impact of the firm’s operations to the environment.  Many firms have also 
recognized the need to embody greener characteristics to their technological products and processes 
as a key to sustainable environment. Green new product success in this study is measured in terms 
of product compliance with the regulatory environmental requirements, financial performance of the 
product in relation to those of competitors, and consumers’ subjective assessment of product success. 
The finding of this study confirmed the positive and significant relationship between green process 
innovation and green new product success.  This means that the more the SME plastic manufacturers 
engage in green innovation in their operations the more they improve their new product success.  
 
The findings are in agreement with the findings of previous studies that examined the relationship 
between green process innovation and new product success. Weng et al (2015) found green process 
innovation implemented in the firm’s practices have a positive impact on the firm performance, while 
Conding et al (2013) saw a positive and significant relationship between green process innovation 
and green performance in the Malaysian automotive industry. A study by Ekawati et al (2016) also 
revealed significant relationship between green process innovation and new product success while 
Wong (2012) who conducted a study among Chinese electrical and electronics industry also found 
positive association between green process innovation and green new product success. Alreshidi 
(2016) and Ekawati et al (2016) also explored how green process innovation affects competitive 
advantage which leads to product success. Thus the findings of this study contributed to the green 
innovation literature by focusing on the manufacturing SMEs in the plastic industry in Malaysia which 
previously was found lacking. 
 
Mediating Effect of Green Product Competitive Advantage   
 
This study also examined the indirect relationships where competitive advantage was assumed to 
have a mediating effect on the relationships between green product innovation and green process 
innovation with green new product success of the manufacturing SMEs in the plastic industry in 
Malaysia.  According to Barney (1991), for a firm to achieve competitive advantage it must focus on 
the differentiation of products or services, coming up with what is entirely unique but which customers 
are ready to pay for. Meanwhile Grahovac and Miller (2009) argued that to gain competitive 
advantage a firm must provide customers with unique and value adding products by carrying out 
business activity more effectively and efficiently. The products or services should have innovative 
features, good corporate reputation, superior culture, and strong brand names and networks (Li & 
Zhou, 2010).  Competitive advantage can also be achieved through production process in the form of 
value chain activities and marketing (Chowdhury, 2011).  
 
In this study, the existing model of green innovation (product and process) and new product success 
was expanded to include competitive advantage as a mediator variable. A mediating variable is that 
accounts for the relationship between a predictor variable (green product innovation and green 
process innovation) and an outcome variable (green new product success). In the mediation model, it 
was hypothesized that green product innovation and green process innovation influence the 
mediating variable (competitive advantage) which in turn influences the dependent variable (green 
new product success). Competitive advantage as a mediator variable serves to clarify the nature of 
relationship between green product innovation and green process innovation and green new product 
success. The findings revealed that competitive advantage partially mediates the relationship 
between green product innovation and green new product success of the SME plastic manufacturers. 
Competitive advantage also partially mediated the relationship between green process innovation and 
green new product success.  This means that competitive advantage plays a role by enhancing both 
green product innovation and green process innovation to influence green new product success. Thus 
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green product innovation, green proses innovation, and green new product success results to 
competitive advantage.   
 
The findings of this study support the contribution of competitive advantage as a mediator variable in 
many other studies. For example Lopez-Gamero, Molino-Azorin and Claver-Cortes (2009) found that 
competitive advantage acts as a mediator variable for a positive relationship between environmental 
information disclosure quality and sustainable growth, and Kamukama, Ahiauzu and Ntayi (2011) also 
found competitive advantage as significant mediator in the association between intellectual capital 
and financial performance in Ugandan microfinance institutions. Similar findings were obtained by 
Hatani, Zain, Wirjodirjo and Djumahir (2013) where competitive advantage mediated the relationship 
between supply chain flexibility and performance in Sulawesi, Indonesia, Tuan and Yoshi (2010) 
where competitive advantage was found to mediate the relationship between organizational 
capabilities and performance in Vietnam, and Gakenia (2015) on the relationship between 
organizational resources and performance in mobile phone companies in Kenya. Maria, Jose and 
Enrique (2009), and Xiaobu, Shuai and Wei (2009) both found the mediating effect of competitive 
advantage on relationship of resources and performance. Finally this study gave support to Wong 
(2012) where green product competitive advantage significantly and partially mediated the influences 
of green product innovation and green process innovation on green new product success. 
 
 
This study investigated the direct effect of green product innovation and green process innovation on 
new product success in the manufacturing SMEs in the plastic industry in Malaysia. The study also 
examined the mediating role competitive advantage on the relationships between green product 
innovation, green process innovation, and new product success. Findings from the analysis of data 
collected from 191 owner/managers of the SME plastic manufacturers revealed that green product 
innovation, and green process innovation were positively and significantly related to green new 
product success. Further analysis indicated that green product competitive advantage partially 
mediated the relationship between green product innovation, green process innovation and new 
product success. Two hypotheses of study on direct relationships (H1, H2) and another two 
hypotheses on indirect (mediating) relationships were all supported. Thus, it can be concluded that 
green product innovation, green process innovation, green product competitive advantage, and green 
new product success were all positively and significantly related due to the changing business 
landscapes which are becoming more environmentally conscious. 
 
This study has also provided new empirical contribution to the body of knowledge by synchronizing 
and integrating two independent variables, a mediating variable as well as the dependent variable in a 
model underpinned by Resource based theory (RBT). The links between green product innovation, 
green process innovation, and new product success were all supported by the resource-based theory 
as essential factors in achieving competitive advantage.   This central finding has important 
implication for policy makers, SME owner/managers and plastic industry that can positively impact the 
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